
4

*\ULQLGDH +5D,

$TXDWLF#%HHWOH#/DUYDH#DQG
$GXOWV#+&ROHRSWHUD,

0DQ\#IDPLOLHV#RI#&ROHRSWHUD#KDYH#FRPPRQ#QDPHV1#
7KHVH#QDPHV#DUH#JLYHQ#LQ#WKH#NH\#LPPHGLDWHO\#EHIRUH
WKH#/DWLQ#QDPH1##0DQ\#EHHWOHV#DUH#DTXDWLF#DV#DGXOWV1#
7KH#NH\#WR#DGXOW#EHHWOHV#LPPHGLDWHO\#IROORZV#WKLV#NH\
WR#WKH#ODUYDH1##

%HHWOH#ODUYDH

4

D1 7ZR#FODZV#RQ#HDFK#WDUVXV#+IRRW,
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5

E1 2QH#FODZ#RQ#HDFK#WDUVXV#RU#OHJV#DEVHQW
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7

5

D1 $EGRPHQ#ZLWK#<043#VHJPHQWV#ZLWK
IHDWKHU\#ODWHUDO#JLOOV>#5#SDLUV#RI#KRRNV#RQ
WHUPLQDO#VHJPHQW
1 1 1 1 1 1 1 1 1 :KLUOLJLJ#%HHWOHV/#*\ULQLGDH

7KHVH#EHHWOHV#DUH#FRPPRQO\#VHHQ#VZLPPLQJ#LQ
FLUFOHV#RQ#WKH#ZDWHU¶V#VXUIDFH1#7KLV#LV#QRW#QRUPDO
EHKDYLRU/#EXW#LV#DQ#DODUP#PHFKDQLVP
VRPHWLPHV#WULJJHUHG#E\#WKH#REVHUYHUV#SUHVHQFH1
$GXOWV#VFDYHQJH#IRU#IORDWLQJ#IRRG#ZKLOH#ODUYDH
DUH#SUHGDFHRXV1##>025252&@

E1 $EGRPHQ#ZLWK#;#VHJPHQWV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6

http://www.entomology.umn.edu/midge/Gyrinidae.htm


5

'\WLVFLGDH +6D,

1RWHULGDH +6E,

+DOLSOLGDH +7D,

6

D1 &HUFL#+WDLO#ILODPHQWV,#ORQJHU#WKDQ#WKH#ILUVW
DEGRPLQDO#VHJPHQW#DQG#VOHQGHU#RU
FHUFL#VKRUWHU#RU#DEVHQW>#OHJV#ORQJ#DQG
DGDSWHG#IRU#VZLPPLQJ>#PDQGLEOHV#VLFNOH0
VKDSHG#ZLWKRXW#HQODUJHG#PRODU#SRUWLRQ
1 1 1 1 1 1 1 1 1 1 1 1 3UHGDFHRXV#'LYLQJ#%HHWOHV/

'\WLVFLGDH

7KHVH#EHHWOHV#VZLP#ZHOO#HQRXJK#WR#FDSWXUH
PDFURLQYHUWHEUDWHV/#WDGSROHV#DQG#ILVK1#$GXOWV
IO\#DQG#FDQ#WKHUHIRUH#EH#IRXQG#LQ#D#YDULHW\#RI
ZDWHU#W\SHV1#7KH\#WUDS#DLU#IRU#XQGHUZDWHU#
EUHDWKLQJ#EHQHDWK#WKH#HO\WUD1##>0292632&@

E1 &HUFL#VKRUWHU#WKDQ#DEGRPLQDO#VHJPHQW#4
RU#DEVHQW>#OHJV#VKRUW#DQG#DGDSWHG#IRU
GLJJLQJ>#PDQGLEOHV#ZLWK#HQODUJHG#PRODU
SRUWLRQ
1 1 1 %XUURZLQJ#:DWHU#%HHWOHV/#1RWHULGDH

7KHVH#EHHWOHV#DUH#PRVWO\#SUHGDWRUV##DV#DGXOWV
DQG#OLYH#LQ#FORVH#DVVRFLDWLRQ#ZLWK#YHJHWDWLRQ1
/DUYDH#PD\#EH#PRUH#RPQLYRURXV1##>;23262;@

7

D1 /HJV#GLVWLQFWO\#80VHJPHQWHG>#DEGRPHQ
HQGV#LQ#4#RU#5#ORQJ#ILODPHQWV>#PDWXUH
ODUYDH#KDYH#SURMHFWLRQV#IURP#EDFN#RI
WKRUDFLF#DQG#DEGRPLQDO#VHJPHQWV#RU#43WK

VHJPHQW#LV#YHU\#ORQJ
1 1 1 1 &UDZOLQJ#:DWHU#%HHWOHV/#+DOLSOLGDH

7KHVH#EHHWOHV#DUH#RIWHQ#IRXQG#LQ#SRQG#ZHHGV#RU
VXEPHUJHG#YHJHWDWLRQ#LQ#VWUHDPV1#7KH\#FDQ
VZLP/#EXW#XVXDOO\#FUDZO1#7KH\#FDUU\#DLU#LQ#D
SRFNHW#XQGHU#WKH#HO\WUD1#$GXOWV#DUH#KHUELYRUHV
DQG#ODUYDH#DUH#SUHGDWRUV1##>025252&@

E1 /HJV#YDULDEOH>#QRW#ZLWK#WKH#DERYH
FRPELQDWLRQ#RI#SURMHFWLRQV#DQG#ILODPHQWV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8

8

D1 /DEUXP#+XSSHU#OLS,#FRQWLQXRXV#ZLWK#KHDG
FDSVXOH#+ODELXP#>ORZHU#OLS@#PD\#EH#YLVLEOH
IURP#DERYH,
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9

E1 /DEUXP#VHSDUDWHG#IURP#IURQW#RI#KHDG
FDSVXOH#E\#D#WKLQ/#IOH[LEOH#JURRYH#+GLVWLQFW
VXWXUH,
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43

http://www.entomology.umn.edu/midge/Dytiscidae.htm
http://www.entomology.umn.edu/midge/Haliplidae.htm
http://bugguide.net/node/view/49798


6

9

D1 0D[LOOD#ZLWK#SDOSLIHU#DSSHDULQJ#DV#SDUW#RI
VWLSHV#+9D,>#VSLUDFOHV#+RSHQLQJV#WR#WKH
UHVSLUDWRU\#V\VWHP#RQ#WKH#DEGRPHQ,#ULQJ0
VKDSHG
1 1 1 1 1 1 1 1 1 5RYH#%HHWOHV/#6WDSK\OLQLGDH

+LQ#SDUW,

5RYH#EHHWOHV#DUH#ZHOO#UHSUHVHQWHG#E\#QRQ0
DTXDWLF#VSHFLHV#+ZKLFK#DUH#FRPPRQO\#IRXQG#LQ
FDUULRQ#RU#IXQJDO#JURZWKV/#DQG#FDQ#EH
SUHGDFLRXV,#DQG#WKH#VSHFLHV#OLNHO\#WR#EH
FROOHFWHG#DUH#XVXDOO\#VHPL0DTXDWLF1##

E1 0D[LOOD#ZLWK#SDOSLIHU#DSSHDULQJ#DV#D
VHJPHQW#RI#SDOS>#VSLUDFOHV#ZLWK#5#RSHQLQJV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :

:

D1 $EGRPHQ#ZLWK#43#VHJPHQWV>#FHUFL#YHU\
VKRUW>#OHJV#VKRUW#ZLWK#6#VHJPHQWV
1 1 1 1 1 1 1 1 1 1 1 0LQXWH#0XG0ORYLQJ#%HHWOHV/

*HRU\VVLGDH

7KHVH#EHHWOHV#OLYH#LQ#VHGLPHQWV#RQ#WKH#HGJH#RI
VWUHDPV1##

E1 $EGRPHQ#ZLWK#;#VHJPHQWV#RU#
DEGRPHQ#ZLWK#43#VHJPHQWV>#FHUFL#ORQJ
ZLWK#506#VHJPHQWV>#OHJV#ORQJ#ZLWK#8
VHJPHQWV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;

;

D1 $EGRPHQ#ZLWK#<#FRPSOHWH#VHJPHQWV#DQG
WKH#43WK#UHGXFHG#EXW#GLVWLQFW>#KDUG#VNLQQHG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 +HORSKRULGDH

+HORSKRULGDH#DUH#UHSUHVHQWHG#E\#D#VLQJOH
DTXDWLF#JHQXV#DQG#DUH#FORVHO\#UHODWHG#WR#WKH
+\GURSKLOLGDH1#$GXOWV#DQG#ODUYDH#DUH#KHUELYRUHV
OLYLQJ#RQ#PDUJLQV#RI#ODNHV#DQG#VWUHDPV1##

E1 $EGRPHQ#ZLWK#;#FRPSOHWH#VHJPHQWV#ZLWK
WKH#<WK#DQG#43WK#UHGXFHG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <

*HRU\VVLGDH +:D,

+HORSKRULGDH +;D,

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

)LJ1#9D/#:D/#DQG#;D#0#)URP#$Q#,QWURGXFWLRQ#WR#$TXDWLF#,QVHFWV#RI#1RUWK#$PHULFD/#7KLUG#(GLWLRQ#E\#51:1
0HUULWW#DQG#.1:1#&XPPLQV1##&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ#FRPSDQ\1##8VHG#ZLWK
SHUPLVVLRQ1

SDOSLIHU

VWLSH

PD[LOOD

SDOS

SDOSLIHU

VWLSH

PD[LOODSDOS

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

+9E,

6WDSK\OLQLGDH##################+9D,



7

+\GURSKLOLGDH +<E,

&KU\VRPHOLGDH +44D,

&XUFXOLRQLGDH +44E,

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

<

D1 %DVH#RI#DQWHQQDH#RXWVLGH#DQG#LQ#IURQW#RI
PDQGLEOHV>#ODELXP#DQG#PD[LOODH#LQ#D
IXUURZ#EHQHDWK#KHDG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 +\GURFKLGDH

+\GURFKLGDH#DUH#UHSUHVHQWHG#E\#WKH#VLQJOH
DT
XDW
LF#JHQXV#+\GURFKXV#DQG#DUH#FORVHO\#UHODWHG#WR
WKH#+\GURSKLOLGDH1#$GXOWV#DQG#ODUYDH#DUH
KHUELYRUHV/#OLYLQJ#RQ#PDUJLQV#RI#ODNHV#DQG
VWUHDPV1##

E1 %DVH#RI#DQWHQQDH#LQVLGH#DQG#EHKLQG
PDQGLEOHV>#ODELXP#DQG#PD[LOODH#DW#ORZHU
IURQW#HGJH#RI#KHDG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 :DWHU#6FDYHQJHU#%HHWOHV/

#+\GURSKLOLGDH

7KHVH#EHHWOHV#OLYH#LQ#ODNHV#RU#VWUHDPV
EDFNZDWHUV#DQG#XVXDOO\#LQ#DVVRFLDWLRQ#ZLWK
YHJHWDWLRQ1#/DUYDH#DUH#SUHGDFHRXV#DV#DUH#VRPH
DGXOWV/#WKRXJK#RWKHUV#IHHG#RQ#GHWULWXV1#
>02;2532&@

43

D1 7KRUD[#DQG#DEGRPHQ#VKRUW#DQG#SOXPS/
ZLWKRXW#GLVWLQFW#VFOHULWHV#+KDUGHQHG
SODWHV,>#OHJV#UHGXFHG#RU#DEVHQW
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44

E1 7KRUD[#DQG#DEGRPHQ#F\OLQGULFDO#RU
IODWWHQHG/#QRW#REHVH>#WRSV#RI#WKRUDFLF#DQG
DEGRPLQDO#VHJPHQWV#FOHDUO\#GHILQHG>#OHJV
DGDSWHG#IRU#ZDONLQJ
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 45

44

D1 /HJV#YHU\#VPDOO#EXW#FRPSOHWH>#VSLUDFOHV#RQ
WRS#RI#DEGRPLQDO#VHJPHQW#;#IRUPLQJ#ODUJH
VSLQHV
1 1 1 1 1 1 1 1 1 /HDI#%HHWOHV/#&KU\VRPHOLGDH

7KH#DTXDWLF#ODUYDH#RI#RQH#JHQXV#RI#OHDI#EHHWOHV
+'RQDFLD,#IHHG#RQ#VXEPHUJHG#YHJHWDWLRQ#DQG
REWDLQ#R[\JHQ#E\#LQVHUWLQJ#WKHLU#DEGRPLQDO
VSLQHV#LQWR#SODQW#WLVVXHV1##$GXOWV#DUH#WHUUHVWULDO
RU#VHPL0DTXDWLF1##>;2;2425@

E1 /HJV#HQWLUHO\#DEVHQW>#VSLUDFOHV#VRPHWLPHV
RQ#WXEXODU#H[WHQVLRQV/#EXW#DEGRPLQDO
VHJPHQW#;#ZLWKRXW#VSLQHV
1 1 1 1 1 1 1 1 1 1 1 1 1 :HHYLOV/#&XUFXOLRQLGDH

7KLV#ODUJH#WHUUHVWULDO#IDPLO\#KDV#D#IHZ#DTXDWLF
VSHFLHV1#0RVW#ODUYDH#DUH#QRW#DTXDWLF/#OLYLQJ#LQ
SODQW#WLVVXHV1#$TXDWLF#DGXOWV#FUDZO#RQ
VXEPHUJHG#YHJHWDWLRQ#QRFWXUQDOO\1##>;242;2;@

)LJ1#44E#0#)URP#$Q#,QWURGXFWLRQ#WR#$TXDWLF#,QVHFWV#RI#
1RUWK#$PHULFD/#7KLUG#(GLWLRQ#E\#51:1#0HUULWW#DQG#.1:1#
&XPPLQV1##&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ#
FRPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

http://www.entomology.umn.edu/midge/Hydrophilidae.htm
http://www.entomology.umn.edu/midge/Chrysomelidae.htm


8

+\GUDHQLGDH#PDQGLEOH#ZLWK#ODUJH
PRODU#OREH +46D,

6FLUWLGDH +47D,

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

45

D1 $EGRPHQ#ZLWK#43#VHJPHQWV>#VHJPHQW#<
ZLWK#MRLQWHG#FHUFL
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46

E1 $EGRPHQ#ZLWK#<#VHJPHQWV>#VHJPHQW#;#RU
<#VRPHWLPHV#ZLWK#LPPRYDEOH#DSSHQGDJHV/
EXW#ZLWKRXW#MRLQWHG#FHUFL
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 47

46

D1 0DQGLEOHV#ZLWK#ODUJH#PRODU#OREH
1 1 1 0LQXWH#0RVV#%HHWOHV/#+\GUDHQLGDH

7KH#+\GUDHQLGDH#DUH#FORVHO\#UHODWHG#WR#WKH
+\GURSKLOLGDH#EXW#DUH#JHQHUDOO\#VPDOOHU1#/DUYDH
DUH#ULSDULDQ/#GHYHORSLQJ#LQ#PRLVW#VRLO/#DQG
DGXOWV#OLYH#LQ#VKDOORZ#ZDWHU#RI#VWUHDP#RU#ODNH
PDUJLQV1##>;2;272;@

E1 0DQGLEOHV#VLFNOH0VKDSHG/#ZLWKRXW#PRODU
OREH
1 1 1 1 1 1 1 1 1 5RYH#%HHWOHV/#6WDSK\OLQLGDH

+LQ#SDUW,

5RYH#EHHWOHV#DUH#ZHOO#UHSUHVHQWHG#E\#QRQ0
DTXDWLF#VSHFLHV#+ZKLFK#DUH#FRPPRQO\#IRXQG#LQ
FDUULRQ#RU#IXQJDO#JURZWKV/#DQG#FDQ#EH
SUHGDFLRXV,#DQG#WKH#VSHFLHV#OLNHO\#WR#EH
FROOHFWHG#DUH#XVXDOO\#VHPL0DTXDWLF1##

47

D1 $QWHQQDH#ORQJHU#WKDQ#KHDG#DQG#PDQ\0
MRLQWHG
1 1 1 1 1 1 1 1 1 1 1 1 0DUVK#%HHWOHV/#6FLUWLGDH

7KH#ODUYDH#RI#PDUVK#EHHWOHV#OLYH#LQ#WKH#HPHUJHQW
]RQH/#IHHGLQJ#RQ#YDVFXODU#SODQWV#DQG#GHWULWXV1
$GXOWV#DUH#VHPL0DTXDWLF#RU#WHUUHVWULDO1#
>+24272&@

E1 $QWHQQDH#VKRUW/#ZLWK#506#VHJPHQWV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 48

)LJ1#46D#0#)URP#$Q#,QWURGXFWLRQ#WR#$TXDWLF#,QVHFWV#RI#1RUWK#$PHULFD/#7KLUG#(GLWLRQ#E\#51:1#0HUULWW#DQG
.1:1#&XPPLQV1##&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ#FRPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1



9

3WLORGDFW\OLGDH +49D,

3VHSKHQLGDH/#ERWWRP#YLHZ
VKRZLQJ#JLOOV# +48D,

(OPLGDH +4:D,

(OPLGDH/#HWF1################+49E,

48

D1 %RG\#H[WUHPHO\#IODWWHQHG/#ZLWK#WKRUDFLF
DQG#DEGRPLQDO#VHJPHQWV#H[SDQGHG#WR
FRYHU#KHDG#DQG#OHJV
1 1 1 1 1 1 1 1 1 :DWHU#3HQQLHV/#3VHSKHQLGDH

7KH#ZDWHU#SHQQ\#ODUYDH#IODWWHQ#WKHPVHOYHV
DJDLQVW#URFNV#DQG#ZRRG\#GHEULV#LQ#VWUHDPV/
ZKHUH#WKH\#VFUDSH#DOJDH1#$GXOWV#DUH#QRQ0IHHGLQJ
DQG#LQKDELW#WKH#VSODVK#]RQH1##>025262&@

E1 %RG\#F\OLQGULFDO#RU#QHDUO\#F\OLQGULFDO>
KHDG#DQG#OHJV#YLVLEOH#IURP#DERYH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 49

49

D1 $EGRPLQDO#VHJPHQW#<#ZLWKRXW#DQ
RSHUFXOXP#+KLQJHG#IODS,>#DEGRPHQ#ZLWK
JLOO#FOXVWHUV#RQ#VHJPHQWV#40:#RU#LQ#DQDO
UHJLRQ
1 1 7RHG0ZLQJHG#%HHWOH/#3WLORGDFW\OLGDH

7KHVH#ODUYDH#DUH#GHWULWLYRUHV/#HVSHFLDOO\#RI
URWWLQJ#ZRRG#DQG#OHDI#OLWWHU#LQ#VWUHDPV/#DQG#WKH
DGXOWV#OLYH#LQ#OHDI#OLWWHU#LQ#ULSDULDQ#DUHDV1#
>024242&@

E1 $EGRPLQDO#VHJPHQW#<#ZLWK#D#PRYHDEOH#
RSHUFXOXP#FRYHULQJ#WKH#ORZHU#HQG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:

4:

D1 7HUPLQDO#DEGRPLQDO#VHJPHQW#GLYLGHG#RU
QRWFKHG#DQG#ZLWK#ODWHUDO#ULGJHV>#KHDG
FDSVXOH#ZLWK#8#JURXSV#RI#H\H0VSRWV#RQ#WKH
VLGH
# 1 1 1 1 1 1 1 1 1 1 1 1 1 5LIIOH#%HHWOHV/#(OPLGDH#

5LIIOH#EHHWOHV#OLYH#LQ#FRRO/#IDVW#UXQQLQJ#DQG#ZHOO
R[\JHQDWHG#ZDWHU1##/DUYDH#DQG#DGXOWV#DUH
KHUELYRUHV#DQG#GHWULWLYRUHV1##>02:2;2&@

E1 7HUPLQDO#DEGRPLQDO#VHJPHQW#URXQGHG
SRVWHULRUO\>#KHDG#FDSVXOH#ZLWK#JURXSV#RI#9
H\H0VSRWV/#8#RQ#WKH#VLGH#DQG#4#EHORZ#RU
H\HV#DEVHQW
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;

http://www.entomology.umn.edu/midge/Elmidae.htm
http://www.troutnut.com/specimen/445


:

/XWURFKLGDH +4;D,

'U\RSLGDH +4;E,

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

4;

D1 2SHUFXODU#FKDPEHU#ZLWK#5#UHWUDFWDEOH
KRRNV#DQG#6#WXIWV#RI#UHWUDFWDEOH#JLOOV>
PDQGLEOHV#ZLWK#SURVWKHFD#+DFFHVVRU\
IHHOHU,
1 1 1 0DUVK#/RYLQJ#%HHWOHV/#/XWURFKLGDH

/XWURFKLGDH#IHHG#RQ#SHULSK\WRQ#DQG#DGXOWV#OLYH
LQ#WKH#VSODVK#]RQH1##>;24242&@

E1 2SHUFXODU#FKDPEHU#ZLWKRXW#KRRNV#RU#JLOOV>
PDQGLEOHV#ZLWKRXW#SURVWKHFD
1 1 /RQJ0WRHG#:DWHU#%HHWOHV/#'U\RSLGDH

7KHVH#EHHWOHV#DUH#FRYHUHG#ZLWK#KDLUV#WKDW#UHSHO
ZDWHU#DQG#UHWDLQ#DLU#IRU#EUHDWKLQJ#XQGHU#ZDWHU1
7KH\#FUDZO#RQ#WKH#ERWWRP#RI#VWUHDPV#DQG#DUH
KHUELYRUHV1##>024242&@

)LJ1#4;D#DQG#4;E#0#)URP#$Q#,QWURGXFWLRQ#WR#$TXDWLF#,QVHFWV#RI#1RUWK#$PHULFD/#7KLUG#(GLWLRQ#E\#51:1
0HUULWW#DQG#.1:1#&XPPLQV1##&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ#FRPSDQ\1##8VHG#ZLWK
SHUPLVVLRQ1



;

*\ULQLGDH#DGXOW/#VLGH#YLHZ +4D,

6LGH#YLHZ#RI#DGXOW
&XUFXOLRQLGDH#KHDG/
H[WHQGHG#IRUZDUG#LQWR#D
VQRXW +5D,

6WDSK\OLQLGDH#DGXOW +6D,

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

%HHWOH#DGXOWV

4

D1 (\HV#GLYLGHG#LQWR#XSSHU#DQG#ORZHU#SDUWV#+7
H\HV,#HLWKHU#FRPSOHWHO\#VHSDUDWH#RU#ZLWK#D
GLYLGLQJ#ULGJH>#DQWHQQDH#VKRUW#DQG
FOXEEHG
1 1 1 1 1 1 1 1 1 1 :KLUOLJLJ#%HHWOHV/#*\ULQLGDH

7KHVH#EHHWOHV#DUH#FRPPRQO\#VHHQ#VZLPPLQJ#LQ
FLUFOHV#RQ#WKH#ZDWHU¶V#VXUIDFH1#7KLV#LV#QRW#QRUPDO
EHKDYLRU/#EXW#LV#DQ#DODUP#PHFKDQLVP
VRPHWLPHV#WULJJHUHG#E\#WKH#REVHUYHU¶V#SUHVHQFH1
$GXOWV#VFDYHQJH#IRU#IORDWLQJ#IRRG#ZKLOH#ODUYDH
DUH#SUHGDFHRXV1##>025262&@

E1 (\HV#QRW#GLYLGHG#+5#H\HV,>#DQWHQQDH#QRW
VKRUW#DQG#FOXEEHG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5

5

D1 +HDG#H[WHQGHG#IRUZDUG#OLNH#D#VQRXW
1 1 1 1 1 1 1 1 1 1 1 1 1 :HHYLOV/#&XUFXOLRQLGDH

7KLV#ODUJH#WHUUHVWULDO#IDPLO\#KDV#D#IHZ#DTXDWLF
VSHFLHV1#0RVW#ODUYDH#DUH#QRW#DTXDWLF/#OLYLQJ#LQ
SODQW#WLVVXHV1#$TXDWLF#DGXOWV#FUDZO#RQ
VXEPHUJHG#YHJHWDWLRQ#QRFWXUQDOO\1##>;242;2;@

E1 +HDG#QRW#H[WHQGHG#OLNH#D#VQRXW
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6

6

D1 (O\WUD#+KDUG#ZLQJ#FRYHUV,#VKRUW/#ZLWK#DW
OHDVW#5#DEGRPLQDO#VHJPHQWV#H[SRVHG
1 1 1 1 1 1 1 1 1 5RYH#%HHWOHV/#6WDSK\OLQLGDH

5RYH#EHHWOHV#DUH#ZHOO#UHSUHVHQWHG#E\#QRQ0
DTXDWLF#VSHFLHV#+ZKLFK#DUH#FRPPRQO\#IRXQG#LQ
FDUULRQ,#DQG#WKH#VSHFLHV#OLNHO\#WR#EH#FROOHFWHG#LQ
VWUHDPV#DUH#XVXDOO\#RQO\#VHPL0DTXDWLF1#

E1 (O\WUD#FRYHULQJ#HQWLUH#DEGRPHQ#ZLWK#DW
PRVW#4#DEGRPLQDO#VHJPHQW#H[SRVHG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7

)LJ1#4D#DQG#6D#0#)URP#$Q#,QWURGXFWLRQ#WR#$TXDWLF#,QVHFWV#RI#1RUWK#$PHULFD/#7KLUG#(GLWLRQ#E\#51:1
0HUULWW#DQG#.1:1#&XPPLQV1##&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ#FRPSDQ\1##8VHG#ZLWK
SHUPLVVLRQ1

http://www.entomology.umn.edu/midge/Gyrinidaeadult.htm


<

+DOLSOLGDH#DGXOW +7D,

6HJPHQW#$04
GLYLGHG#+8D,

6HJPHQW#$04#QRW
GLYLGHG#+8E,

+LQG#FR[DH#DQG#ILUVW#DEGRPLQDO
VHJPHQWV#+$04, +8D28E,

'\WLVFLGDH#DGXOW +9E,

1RWHULGDH#DGXOW +9D,

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

7

D1 +LQG#FR[DH#+EDVHV#RI#OHJV,#EURDG/#IODWWHQHG
DQG#FRYHULQJ#IURQW#406#DEGRPLQDO
VHJPHQWV#DQG#EDVH#RI#KLQG#IHPXU
1 1 1 &UDZOLQJ#:DWHU#%HHWOHV/#+DOLSOLGDH

7KHVH#EHHWOHV#DUH#RIWHQ#IRXQG#LQ#SRQG#ZHHGV#RU
VXEPHUJHG#YHJHWDWLRQ#LQ#VWUHDPV1#7KH\#FDQ
VZLP/#EXW#XVXDOO\#FUDZO1#7KH\#FDUU\#DLU#LQ#D
SRFNHW#XQGHU#WKH#HO\WUD1#$GXOWV#DUH#KHUELYRUHV
DQG#ODUYDH#DUH#SUHGDWRUV1##>025252&@

E1 +LQG#FR[DH#QRW#EURDGHQHG#RU#FRYHULQJ
DEGRPLQDO#VHJPHQWV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8

8

D1 +LQG#FR[DH#H[WHQGHG#EDFN#DORQJ#PLGOLQH/
GLYLGLQJ#ILUVW#DEGRPLQDO#VHJPHQW#LQWR#5
VHSDUDWH#SODWHV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9

E1 +LQG#FR[DH#QRW#H[WHQGLQJ#WR#GLYLGH#ILUVW
DEGRPLQDO#VHJPHQW
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :

9

D1 )RUH#DQG#PLGGOH#WDUVL#+IHHW,#ZLWK#8
VHJPHQWV#+VHJPHQW#7#VLPLODU#LQ#VL]H#WR
VHJPHQW#6,#DQG#KLQG#WDUVL#ZLWK#5#HTXDO/
VOHQGHU#FXUYHG#FODZV#DQG#VFXWHOOXP#+QRE
RU#WULDQJXODU#SODWH#EHWZHHQ#HO\WUD,
FRQFHDOHG
1 1 1 1 1 1 1 1 1 1 1 1 1 %XUURZLQJ#:DWHU#%HHWOHV/

1RWHULGDH

7KHVH#EHHWOHV#DUH#PRVWO\#SUHGDWRUV##DV#DGXOWV
DQG#OLYH#LQ#FORVH#DVVRFLDWLRQ#ZLWK#YHJHWDWLRQ1
/DUYDH#PD\#EH#PRUH#RPQLYRURXV1##>;23262;@

E1 )RUH#DQG#PLGGOH#WDUVL#ZLWK#7#VHJPHQWV#RU
IRUH#DQG#PLGGOH#WDUVL#ZLWK#8#VHJPHQWV
ZLWK#VHJPHQW#7#YHU\#VPDOO#DQG#FRQFHDOHG
EHWZHHQ#OREHV#RI#VHJPHQW#6#RU#IRUH#DQG
PLGGOH#WDUVL#ZLWK#8#VHJPHQWV#DQG#KLQG
WDUVL#ZLWK#D#VLQJOH#FODZ#RU#IRUH#DQG#PLGGOH
WDUVL#ZLWK#8#VHJPHQWV/#KLQG#WDUVL#ZLWK#5
FODZV#DQG#VFXWHOOXP#ODUJH#DQG#H[SRVHG
1 1 1 1 1 1 1 1 1 1 1 1 3UHGDFHRXV#'LYLQJ#%HHWOHV/

'\WLVFLGDH

7KHVH#EHHWOHV#VZLP#ZHOO#HQRXJK#WR#FDSWXUH
PDFURLQYHUWHEUDWHV/#WDGSROHV#DQG#ILVK1#$GXOWV
IO\#DQG#FDQ#WKHUHIRUH#EH#IRXQG#LQ#D#YDULHW\#RI
ZDWHU#W\SHV1#7KH\#WUDS#DLU#IRU#XQGHUZDWHU#
EUHDWKLQJ#EHQHDWK#WKH#KDUGHQHG#KLQG#ZLQJ
FRYHUV#+HO\WUD,1##>0292632&@

http://www.entomology.umn.edu/midge/Haliplidaeadult.htm
http://www.entomology.umn.edu/midge/Dytiscidaeadult.htm


43

+\GUDHQLGDH#DGXOW#ZLWK#DQWHQQDH
HQGLQJ#LQ#8#VHJPHQWHG#FOXE +;D,

*HRU\VVLGDH#DGXOW +<D,

+HORSKRULGDH#DGXOW +43D,

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

:

D1 $QWHQQDH#HQGLQJ#LQ#D#608#VHJPHQWHG#FOXE
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;

E1 $QWHQQDH#ORQJ#DQG#VOHQGHU#RU#VKRUW#DQG
WKLFN#ZLWK#EDVDO#VHJPHQW#HQODUJHG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 45

;

D1 $EGRPHQ#ZLWK#90:#YLVLEOH#VHJPHQWV>
DQWHQQDH#HQGLQJ#LQ#D#8#VHJPHQWHG#FOXE
1 1 1 0LQXWH#0RVV#%HHWOHV/#+\GUDHQLGDH

7KH#+\GUDHQLGDH#DUH#FORVHO\#UHODWHG#WR#WKH
+\GURSKLOLGDH#EXW#DUH#JHQHUDOO\#VPDOOHU1#/DUYDH
DUH#ULSDULDQ/#GHYHORSLQJ#LQ#PRLVW#VRLO/#DQG
DGXOWV#OLYH#LQ#VKDOORZ#ZDWHU#RI#VWUHDP#RU#ODNH
PDUJLQV1##>;2;272;@

E1 $EGRPHQ#ZLWK#8#YLVLEOH#VHJPHQWV>
DQWHQQDH#HQGLQJ#LQ#D#6#VHJPHQWHG#FOXE
+QRW#LQFOXGLQJ#VHJPHQW#9,
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <

<

D1 )RUH#WDUVL#ZLWK#7#VHJPHQWV>#KLQG#FR[DH
ZLGHO\#VHSDUDWHG>#PD\#EH#FDPRXIODJHG
ZLWK#JUDLQV#RI#VDQG#JOXHG#WR#LWV#EDFN
1 1 1 1 1 1 1 1 1 1 1 0LQXWH#0XG0ORYLQJ#%HHWOHV/

*HRU\VVLGDH

7KHVH#EHHWOHV#OLYH#LQ#VHGLPHQWV#RQ#WKH#HGJH#RI
VWUHDPV1

E1 )RUH#WDUVL#ZLWK#8#VHJPHQWV>#KLQG#FR[DH
FORVH#WRJHWKHU
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43

43

D1 3URQRWXP#+EDFN#SODWH/#MXVW#EHKLQG#KHDG,
ZLWK#8#JURRYHV#UXQQLQJ#OHQJWKZLVH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 +HORSKRULGDH

+HORSKRULGDH#DUH#UHSUHVHQWHG#E\#D#VLQJOH
DTXDWLF#JHQXV#DQG#DUH#FORVHO\#UHODWHG#WR#WKH
+\GURSKLOLGDH1#$GXOWV#DQG#ODUYDH#DUH#KHUELYRUHV
OLYLQJ#RQ#PDUJLQV#RI#ODNHV#DQG#VWUHDPV1

D1 3URQRWXP#ZLWKRXW#8#JURRYHV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44

)LJ1#;D/#<D/#DQG#43D#0#)URP#$Q#,QWURGXFWLRQ#WR#$TXDWLF#,QVHFWV#RI#1RUWK#$PHULFD/#7KLUG#(GLWLRQ#E\#51:1#0HUULWW
DQG#.1:1#&XPPLQV1##&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ#FRPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1



44

+\GURFKLGDH#DGXOW +44D,

+\GURSKLOLGDH#DGXOW
DQWHQQDH#ZLWK#8
VHJPHQWV#EHIRUH#FXSXOH
+&, +44E,

&KU\VRPHOLGDH#DGXOW +45D,

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

44

D1 (\HV#SURWUXGLQJ>#SURQRWXP#QDUURZHU#WKDQ
EDVH#RI#DGMRLQLQJ#HO\WUD>#VFXWHOOXP#VPDOO>
DQ
WH
QQDH#ZLWK#6#RU#IHZHU#VHJPHQWV#EHIRUH
FXSXOH#+EDVH#RI#WHUPLQDO#FOXE,
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 +\GURFKLGDH

+\GURFKLGDH#DUH#UHSUHVHQWHG#E\#WKH#VLQJOH
DTXDWLF#JHQXV#+\GURFKXV#DQG#DUH#FORVHO\
UHODWHG#WR#WKH#+\GURSKLOLGDH1#$GXOWV#DQG#ODUYDH
DUH#KHUELYRUHV/#OLYLQJ#RQ#PDUJLQV#RI#ODNHV#DQG
VWUHDPV1

E1 (\HV#XVXDOO\#QRW#SURWUXGLQJ>#SURQRWXP
QRW#GLVWLQFWO\#QDUURZHU#WKDQ#HO\WUD#+LI
QDUURZHU#WKHQ#VFXWHOOXP#LV#ODUJH,>
DQWHQQDH#RIWHQ#KDYH#8#VHJPHQWV#EHIRUH
FXSXOH
1 1 1 1 1 1 1 1 1 1 1 1 1 :DWHU#6FDYHQJHU#%HHWOHV/

#+\GURSKLOLGDH

7KHVH#EHHWOHV#OLYH#LQ#ODNHV#RU#VWUHDPV
EDFNZDWHUV#DQG#XVXDOO\#LQ#DVVRFLDWLRQ#ZLWK
YHJHWDWLRQ1#/DUYDH#DUH#SUHGDFHRXV#DV#DUH#VRPH
DGXOWV/#WKRXJK#RWKHUV#IHHG#RQ#GHWULWXV1#
>02;2532&@

45

D1 7DUVDO#IRUPXOD#+QXPEHU#RI#VHJPHQWV#LQ
WKH#IRUH/#PLGGOH#DQG#KLQG#WDUVL/
UHVSHFWLYHO\,#70707
1 1 1 1 1 1 1 1 /HDI#%HHWOHV/#&KU\VRPHOLGDH

7KH#DTXDWLF#ODUYDH#RI#RQH#JHQXV#RI#OHDI#EHHWOHV
+'RQDFLD,#IHHG#RQ#VXEPHUJHG#YHJHWDWLRQ#DQG
REWDLQ#R[\JHQ#E\#LQVHUWLQJ#WKHLU#DEGRPLQDO
VSLQHV#LQWR#SODQW#WLVVXHV1##$GXOWV#DUH#WHUUHVWULDO
RU#VHPL0DTXDWLF1##>;2;2425@

E1 7DUVDO#IRUPXOD#80808
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46

46

D1 3URVWHUQXP#+FKHVW#SODWH,#H[SDQGHG
IRUZDUG#XQGHU#KHDG>#KHDG#XVXDOO\
FRQWUDFWHG#LQWR#WKRUD[#FRQFHDOLQJ
DQWHQQDH#DQG#H\HV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 47

E1 3URVWHUQXP#QRW#H[SDQGHG#IRUZDUG/
DQWHQQDH#FOHDUO\#YLVLEOH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 49

)LJ1#44D#DQG#45D#0#)URP#$Q#,QWURGXFWLRQ#WR#$TXDWLF#,QVHFWV#RI#1RUWK#$PHULFD/#7KLUG#(GLWLRQ#E\#51:1#0HUULWW#DQG
.1:1#&XPPLQV1##&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ#FRPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

http://www.entomology.umn.edu/midge/Hydrophilidaeadult.htm


45

/XWURFKLGDH#DGXOW +47D,

'U\RSLGDH#DGXOW/#VKRZLQJ
DQWHQQD#QHDU#H\H +48E,

(OPLGDH#DGXOW +4:D,

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

47

D1 %RG\#RYDO>#50518#PP>#DQWHQQDH#ZLWK#43#RU
44#VHJPHQWV>#KLQG#FR[DH#FRQWLJXRXV
1 1 1 0DUVK#/RYLQJ#%HHWOHV/#/XWURFKLGDH

/XWURFKLGDH#IHHG#RQ#SHULSK\WRQ#DQG#DGXOWV#OLYH
LQ#WKH#VSODVK#]RQH1##>;24242&@

E1 %RG\#PRUH#HORQJDWH>#40;#PP>#DQWHQQDH
YDULDEOH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 48

48

D1 $QWHQQDH#ORQJHU#WKDQ#KHDG#DQG#VOHQGHU/
XVXDOO\#YLVLEOH#ZKHQ#YLHZHG#IURP#DERYH>
DQWHULRU#FR[DH#URXQG
# 1 1 1 1 1 1 5LIIOH#%HHWOHV/#(OPLGDH#+LQ#SDUW,

5LIIOH#EHHWOHV#OLYH#LQ#FRRO/#IDVW#UXQQLQJ#DQG#ZHOO
R[\JHQDWHG#ZDWHU1#/DUYDH#DQG#DGXOWV#DUH
KHUELYRUHV#DQG#GHWULWLYRUHV1##>02:2;2&@

E1 $QWHQQDH#VKRUWHU#ZLWK#PRVW#VHJPHQWV
EURDGHU#WKDQ#ORQJ#DQG#QRW#YLVLEOH#IURP
DERYH>#HO\WUD#ZLWK#PDQ\#WLQ\#KDLUV
1 1 1 /RQJ0WRHG#:DWHU#%HHWOHV/#'U\RSLGDH

7KHVH#EHHWOHV#DUH#FRYHUHG#ZLWK#KDLUV#WKDW#UHSHO
ZDWHU#DQG#UHWDLQ#DLU#IRU#EUHDWKLQJ#XQGHU#ZDWHU1
7KH\#FUDZO#RQ#WKH#ERWWRP#RI#VWUHDPV#DQG#DUH
KHUELYRUHV1##>024242&@

49

D1 7DUVL#ZLWK#7WK#VHJPHQW#ELOREHG
1 1 1 1 1 1 1 1 1 1 1 1 1 0DUVK#%HHWOHV/#6FLUWLGDH

7KH#ODUYDH#RI#PDUVK#EHHWOHV#OLYH#LQ#WKH#HPHUJHQW
]RQH/#IHHGLQJ#RQ#YDVFXODU#SODQWV#DQG#GHWULWXV1
$GXOWV#DUH#VHPL0DTXDWLF#RU#WHUUHVWULDO1#
>+24272&@

E1 7WK#VHJPHQW#RI#WDUVL#QRW#ELOREHG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:

4:

D1 $QWHQQDH#WKUHDG0OLNH/#FOXE0VKDSHG#RU
FRQFHDOHG#E\#SURWKRUD[>#W\SLFDOO\#KDUG0
ERGLHG
1 1 1 1 1 1 1 5LIIOH#%HHWOHV/#(OPLGDH#+LQ#SDUW,

5LIIOH#EHHWOHV#OLYH#LQ#FRRO/#IDVW#UXQQLQJ#DQG#ZHOO
R[\JHQDWHG#ZDWHU1#/DUYDH#DQG#DGXOWV#DUH
KHUELYRUHV#DQG#GHWULWLYRUHV1##>02:2;2&@

E1 $QWHQQDH#VDZ0WRRWKHG#RU#FRPE0OLNH/#QHYHU
FRQFHDOHG>#W\SLFDOO\#VRIW0ERGLHG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;

)LJ1#47D#0#)URP#$Q#,QWURGXFWLRQ#WR#$TXDWLF#,QVHFWV#RI#1RUWK#$PHULFD/#7KLUG#(GLWLRQ#E\#51:1#0HUULWW#DQG#.1:1
&XPPLQV1##&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ#FRPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

http://www.entomology.umn.edu/midge/Dryopidaeadult.htm
http://www.entomology.umn.edu/midge/Elmidaeadult.htm


46

3VHSKHQLGDH#DGXOW +4;D,

+HDG#RI#3WLORGDFW\OLGDH
DGXOW#VKRZLQJ#VOLJKW
FRQVWULFWLRQ#RI#KHDG
FDSVXOH#DW#EDVHV#RI
DQWHQQDH +4;E,

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

4;

D1 $EGRPHQ#ZLWK#90:#VHJPHQWV>#PD[LOODU\
SDOS#ZLWK#5QG#VHJPHQW#ORQJHU#WKDQ#QH[W#5
FRPELQHG#RU#DEGRPHQ#ZLWK#8#VHJPHQWV>
PD[LOODU\#SDOS#ZLWK#5QG#VHJPHQW#PXFK
VKRUWHU#WKDQ#QH[W#5#FRPELQHG#DQG
DQWHQQDH#EDVHV#FORVH#WRJHWKHU#EHWZHHQ
H\HV/#VLJQLILFDQWO\#FRQVWULFWLQJ#IURQW#RI
KHDG#FDSVXOH
1 1 1 1 1 1 1 1 :DWHU#3HQQLHV/#3VHSKHQLGDH

7KH#ZDWHU#SHQQ\#ODUYDH#IODWWHQ#WKHPVHOYHV
DJDLQVW#URFNV#DQG#ZRRG\#GHEULV#LQ#VWUHDPV/
ZKHUH#WKH\#VFUDSH#DOJDH1#$GXOWV#DUH#QRQ0IHHGLQJ
DQG#LQKDELW#WKH#VSODVK#]RQH1##>025262&@

E1 $EGRPHQ#ZLWK#8#VHJPHQWV>#PD[LOODU\#SDOS
ZLWK#5QG#VHJPHQW#PXFK#VKRUWHU#WKDQ#QH[W
5#FRPELQHG>#EDVHV#RI#DQWHQQDH#EHORZ
H\HV/#RQO\#VOLJKWO\#FRQVWULFWLQJ#KHDG
FDSVXOH
1 1 7RHG0ZLQJHG#%HHWOH/#3WLORGDFW\OLGDH

7KHVH#ODUYDH#DUH#GHWULWLYRUHV/#HVSHFLDOO\#RI
URWWLQJ#ZRRG#DQG#OHDI#OLWWHU#LQ#VWUHDPV/#DQG#WKH
DGXOWV#OLYH#LQ#OHDI#OLWWHU#LQ#ULSDULDQ#DUHDV1#
>024242&@

)LJ1#4;D#DQG#4;E#0#)URP#$Q#,QWURGXFWLRQ#WR#$TXDWLF#,QVHFWV#RI#1RUWK#$PHULFD/#7KLUG#(GLWLRQ#E\#51:1
0HUULWW#DQG#.1:1#&XPPLQV1##&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ#FRPSDQ\1##8VHG#ZLWK
SHUPLVVLRQ1




